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Young children often develop a partial, operational understanding of the equals sign that 
refers to completing an action, such as getting the answer to an addition or multiplication 
question, and fail to develop a relational understanding of the equals sign as a symbol that 
denotes equivalence. A partial view of the equals sign as an operator can be the result of 
primary-age pupils’ overexposure to canonical equations such as a+b=c. This paper 
presents a preliminary analysis of the different syntaxes and formats used to present equality 
statements in the Grade 1 textbooks in Greece. The quantitative analysis reveals an 
overemphasis on presenting the equals sign within canonical equations. However, qualitative 
analysis reveals that the equals sign is first introduced in a context that conveys the idea of 
equivalence relation and is presented within an interesting mix of symbolic and non-symbolic 
contexts which may minimise the tendency to interpret the equals sign exclusively as an 
operator.  
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INTRODUCTION 
A flexible understanding of mathematical symbols or ‘symbol sense’ is essential for 
doing mathematics and thinking about mathematics in a meaningful way (Tall, 1995). 
Using symbols without having developed a conceptual understanding of their different 
possible meanings may lead to mechanic and rigid symbol manipulation that may in 
turn hinder mathematics performance (Gray and Tall, 1992). Research that has 
explored young learners’ development of understanding and use of the equals sign has 
shown that young children move from an initially ‘operational’ understanding of 
equals associated with completing an action or arithmetical operation to a more 
sophisticated, ‘relational’ understanding which allows a view of the equals sign as a 
symbol that denotes equivalence and has the meaning of ‘the same as’ (Baroody and 
Ginsburg, 1983; Behr, Erlwanger and Nichols, 1980). Jones and Pratt (2006) and 
Jones et al. (2013) have further refined this definition by arguing that a relational 
understanding includes the notion of sameness as well as the notion of substitution 
which entails understanding that equals also means “can be substituted for” (Jones et 
al., 2013). Research evidence has indicated that some primary school children do not 
move beyond an operator view of the equals sign. This can lead to difficulties in 
understanding the concept of equations in more advanced mathematics and may have 
a negative impact on children’s understanding of algebraic principles (Seo and 
Ginsburg, 2003). It has been suggested that persistence in viewing the equal sign as an 
operator only, does not reflect developmental constraints rather, it is the result of 
Voutsina 
 
primary-age pupils’ overexposure to canonical equations such as a+b=c. Intervention 
studies have demonstrated that young children are capable of grasping the relational 
meaning of equals at a very early age (e.g. Warren, 2007) and have emphasised that 
developing a more sophisticated understanding of equals does not have to do with 
replacing an operational view with a relational view, but with complementing operator 
notions with relational conceptions (Jones et al., 2013). Analyses of mathematics 
textbooks in the U.S.A and China have revealed that the equals sign is mostly 
presented within arithmetic statements of the canonical form and do not support the 
development of an equivalence relation view (Li et al. 2008; Seo and Ginsburg, 2003). 
In light of the above this paper presents a preliminary exploration of the different 
syntaxes and formats used to present equality statements in the Grade 1 textbooks in 
Greece. 
PRESENTING THE EQUALS SIGN: SYNTAXES AND CONTEXTS  
Jones and Pratt (2006) discuss the following different syntaxes of equality statements 
and the kinds of understanding that have been associated with these. Canonical 
equations are equations of the syntactical form a + b = c (e.g. 5 + 3 = 8,     12 – 7 = 5) 
where expression = number. Non-canonical equations include different syntaxes such 
as:  c = a + b (e.g. 9=5+4), a = a (e.g. 8 = 8), a + b = c + d (e.g. 3 + 5 = 6 + 2) where 
number = expression, number = number and expression = expression respectively 
(Jones and Pratt, 2006, p. 302).  
When asked to make judgements about the correctness of equations, children who 
have a predominantly operator view of the equals sign as a symbol that denotes ‘find 
the answer’ or ‘do the operation’ recognise only canonical equations as correct and 
find it difficult to assign a meaning to non-canonical equations (e.g. Kieran, 1981). 
Seo and Ginsburg (2003) argue that this is because formal instruction introduces the 
equals sign in the context of addition sentences such as:  + b = ?. They point out that 
children have very few opportunities to view the equals sign in other formats (e.g. 5 + 
5 = 7 + ?) or in non-arithmetic contexts. For example, a non-arithmetic context would 
involve using the equals sign to denote that 1 metre = 100 centimetres or that 1 hour = 
60 minutes. The question that this paper seeks to address is: What are the different 
syntaxes and contexts in which the equals sign is presented in the Grade 1 Greek 
textbooks? 
BRIEF DESCRIPTION OF THE GREEK GRADE 1 MATHEMATICS 
TEXTBOOK  
The Greek primary mathematics textbook has been authored and reviewed by a team 
consisting of University academics with expertise in mathematics education and 
teachers. It is published by the Pedagogical Institute of the Department of Education. 
The textbook consists of two core volumes and is accompanied by four workbooks. 
The table below presents a brief overview of the content and structure of the two core 
volumes which are the focus of this paper (translation into English by the author). 
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Table 1: The structure of the Grade 1 mathematics textbook 
Volume 1 
Part A: Numbers: Numbers up to 20; Operations: Addition with numbers to 10; 
Geometry: Space orientation, Shapes; Measurement: Magnitude comparison, Coins up 
to 10. 
Unit 1 
Numbers up to 5; Space and 
Shapes. 
Unit 2 
Addition, Analysis 
of numbers up to 5. 
Unit 3 
Numbers up to 20, Sums up to 
10, Coins. 
Part B: Numbers: Numbers up to 50, Place value, Subtraction with numbers up to 10; 
Operations: Sums with multiple terms, Addition bridging over ten; Geometry: 
Drawing of lines, Position and movement on squared paper, Shapes; Measurement: 
Patterns, Time. 
Unit 4 
Subtraction, Drawing of lines, Patterns. 
Volume 2 
Part B continues 
Unit 5 
Numbers up to 50, Units and Tens, Squared 
paper. 
Unit 6 
Units and Tens, Shapes, Time. 
Part C: Numbers: Numbers up to 100; Operations: Addition and Subtraction of two-
digit and on-digit numbers, Addition bridging over ten, Multiplication; Geometry: 
Drawing lines, Puzzles, Tessellations, Shapes, Symmetry; Measurement: 
Measurement of continuous properties, Weight, Coins. 
Unit 7 
Drawing of lines, Puzzles, 
Addition and Subtraction, 
Bridging over 10. 
Unit 8 
Numbers up to 70, 
Operations, Measurement, 
Symmetry. 
Unit 9 
Numbers up to 100, 
Operations, Weight, 
Shapes. 
 
The analysis presented below is informed by the types of syntaxes of equality 
statements that Jones and Pratt (2006) and Seo and Ginsburg (2003) have described. 
SYNTAXES AND CONTEXTS IN WHICH THE EQUALS SIGN IS 
PRESENTED IN THE GRADE 1 GREEK TEXTBOOKS 
The notion of equals and the equals sign is first introduced in Unit 2, in a chapter 
titled: Number Comparison, The Symbols =, > and <. Children are presented with 
pictures of two different-in-size groups of fish. Following a complete example, they 
are asked to determine the quantity and write the relevant number under each set. 
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Then they are asked to compare the two numbers and place the appropriate symbol (=, 
> or <) between them to denote whether they are equal or whether one is larger or 
smaller than the other. Subsequently an image similar to the one below is presented 
and children are asked to place the appropriate symbol (=, > or <) between pairs of 
numbers such as: 4…3,    2…6,    8…8,    6….9,    5…5.  
 
Larger than Equal to Smaller than 
 
 
            >                  
 
 
 
                = 
 
 
 
                  <  
5 > 2 2 = 2 2 < 5 
Figure 1. A reproduction of one of the pictorial representations used in the 
introduction of the notion of equals and the equals sign. 
 
It is noteworthy that contrary to what previous textbook research has indicated, the 
introduction of the notion of equality and the equals sign occurs here within the 
context of magnitude and number comparison and not in the context of performing 
operations (Seo and Ginsburg, 2003). The equals sign is not presented with the plus or 
minus sign, rather, it is presented alongside symbols that denote strict inequality. On 
this basis it could be argued that the equals sign is introduced in the Grade 1 Greek 
textbook within a context that aims to convey the equivalence relation and not an 
operator view of the symbol. The table below presents a quantitative view of the 
presentation of the equals sign in the textbook. It shows the number of instances on 
which the equals sign is presented in canoninal or non-canonical equations and the 
number of instances that children are encouraged to use the equals sign in a canonical 
or non-canonical format. 
The category ‘Presentation/canonical’ includes equations of the format: 3 + 1 = 4, … 
+ … = …, 6 + 2 = ?, 3 – 2 = ?, 10 + 10 + 4 = ?, 2 +… = , 10 - … = ?  
The category ‘Presentation/non-canonical’ includes presentation of the equals sign in 
formats and contexts such as: 2 = 2, 6 + 2 = 2 + 6, 7 = 5 + 2, 9 = 5 + 4, 68 = sixty 
eight, 68 = 60 + 8, 9 + 4 = 9 +1 +3 and also between the pictures of two children 
having the same height. 
The category ‘Use/canonical’ includes instances where the children are encouraged to 
write equations and use the equals sign in a canonical format after being presented 
with a canonical example. For example, children are shown two sets of objects being 
added together to create a new set. The relevant pictorial representation is 
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accompanied by a number sentence of the type: 2 + 6 = 8. The children are asked to 
write similar sentences underneath other pictorial representations showing the addition 
of two sets.  
The category ‘Use/non-canonical’ includes instances where the children are asked to 
select and use the appropriate symbol to denote the relationship between two sets or 
two numbers, for example: 8 … 8. 
 
Table 2. Number of instances where the equals sign is presented and used. 
 Presentation Use 
Volume 1 Canonical  Non-canonical Canonical  Non-canonical 
 65 5 11 5 
Total 86 
Volume 2 Canonical Non-canonical Canonical Non-canonical 
 140 40 6 0 
Total 186 
 
Table 2 shows that the equals sign is predominantly presented within canonical 
equations. The instances where children are encouraged to use the equals sign are 
limited and it is rather surprising that there are less such instances in volume two in 
which the equals sign appears almost twice as much as in volume one. Even though 
there are fewer opportunities to view and use the equals sign in non-canonical formats, 
when these opportunities occur, a variety of different non-canonical formats is used as 
described further above. Non-arithmetic contexts do not occur (apart from the height 
comparison example), however the equals sign is used in a variety of symbolic and 
non-symbolic contexts (i.e. comparing numbers as well as sets of objects or dots).  
CONCLUSIONS 
The quantitative view of instances on which the equals sign is presented and used in 
the Grade 1 Greek textbook indicates that the equals sign is presented in relation to 
performing operations mainly. This is in line with findings of previous textbook 
research. However, qualitative analysis shows that, contrary to what other textbook 
analysis has indicated, the equals sign is first introduced in a context designed to 
convey the idea of equivalence relation and not in relation to operations. Even though 
the number of non-canonical equations is smaller, these are presented in a variety of 
different formats which according to Seo and Ginsburgh (2003) can minimise the 
tendency to interpret the equals sign exclusively as an operator. Conclusions related to 
the kind of understanding that children might develop as a result of using this 
textbook are beyond the scope of this paper as this would require analysis of teacher 
practices and the learning environment within the textbook is used. It can be 
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concluded however that the Grade 1 Greek textbook indicates efforts to develop the 
relational meaning of equals alongside the predominantly operational view of the 
symbol.  
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